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Introduction
The viability of intensive swine production is related to the efficiency in the productive and reproductive development of the matrices. For that reason, the selection of sows with greater milk yield capacity, associated to a high nutritional demand in lactation is wanted. During this phase, the energetical needs might be compromised when factors related to the sow, to the environment or to the diet are affecting the voluntary intake (Mellagi et al., 2010) , making them more vulnerable to drastic changes in temperature and thermal stress (Martins et al., 2008a) , resulting in the reduction of the reproductive rates.
Regarding the factors related to the environment, a dichotomic situation is observed in the nursery phase, where there is the need of providing two distinct microenvironments, so that matrices and piglets may manifest their productive potential. Matrices kept in environments with temperatures over the superior critical temperature might present a decrease in productivity, due to a greater energy demand to trigger thermolysis processes, to the detriment of the utilization for milk production (Rozeboom et al., 2000) .
An intake reduction is also observed in sows which are subject to environmental stress through temperature increase, considering Com. Sci., Bom Jesus, v.9, n.4, p.556-564, Oct./Dec. 2018 also that the age at farrowing is a variable of greater attention in primiparous sows, since they present a higher sensibility to increased environmental temperature compared to multiparous sows (Martins et al., 2008c) . However, both categories in environments with increased temperature tend to direct energy to trigger thermoregulation mechanisms, like the elevation of respiratory frequency, altering the intake behavior (Renaudeau et al., 2003) , reducing the intake mainly during the day (Gourdine et al., 2006) , which might result in a compromise in the subsequent estrus (Renaudeau et al., 2003) .
Another factor to consider is related to the behavior alterations of the matrices subjected to thermal stress, being common to observe a lower number of daily sucklings, thus entailing a reduction in litter size and weight (Spencer et al., 2003) .
Aiming to reduce the effects of high temperatures, there is a search for alternatives to mitigate the effects of thermal stress over the matrices development, through environmental modifications which might favor the development of the animals. Among the methods of environment climatization for lactating sows, the localized cooling presents the advantage of reducing air temperature through isenthalpic process, using the cession of sensible heath of the air in contact with the liquid surface (Tolon & Nääs, 2005) , triggering the mechanism of thermal change through convection. The efficacy of this ventilation method can be variable in function of the environmental conditions, as well as in function of the parturition order of the sows (Romanini et al., 2008; Barbari & Conti, 2009 ).
With the exposed, the aim of this work was to evaluate the thermal comfort through natural and cooling ventilation over development, physiological parameters and thermal comfort indexes of lactating sows from first to third parturition.
Material and Methods
The experiment was performed in a piglet farm, located in the municipality of Maranguape-CE. 30 sows of the commercial lineage (Topigs® -Landrace x Large White) of first, second and third parturition were utilized, with an average weight of 252,3±5,7 kg, 280,8±9,5 kg and 324,5±4,8 kg, respectively.
The females from first to third parturition order were distributed into two environments, with natural and localized cooling ventilation.
The matrices were kept in the nursery shed of the commercial farm, masonry-built, in east-west orientation, with dimensions of 10m length, 80m width and 3,5m double-height ceiling, covered with clay roof tiles provided with a ridge vent and open laterals with a wall 0,8m high. The facilities had lateral polypropylene curtains, which were opened at 07h30min and closed at 18h00. The sows' individual cages had a partially slatted floor with a conventional masonry feeder and automatic nipple drinker.
For the animals kept in the environment with localized cooling ventilation, an adiabatic air conditioner equipment was utilized, which performed a process of air cooling through the principle of the evaporative adiabatic cooling. During the 21 experimental days, the data were collected at 07h00, 09h30min, 12h00, 14h30min and 17h00, regarding the physiological parameters of the sows as to respiratory rate, rectal temperature and superficial temperature of the skin at ham and withers. At the same times the data regarding dry-bulb temperatures, air relative humidity, black globe and wind speed were obtained.
Rectal temperature was obtained utilizing a veterinary thermometer (± 0,1°C), measured during 3 minutes (Mueller et al., 2012) . The respiratory rate was obtained through observation and counting of flank movements during 15 seconds, performing the correction to one minute. (Martins et al., 2008c) . Tukey's test (5%).
Results and Discussion
According to the temperature averages, FAverages followed by different letters, lowercase on the line and uppercase on the column, differ among them by Tukey's test at 5% probability. ¹ASE: average standard error. ²VC: variation coefficient.
It was verified that third parturition
sows presented a higher weight at weaning compared to first parturition sows, however not differing from the sows in second parturition.
Regarding daily ration intake, third parturition sows presented a higher intake compared to first parturition sows. However, second parturition sows subjected to natural ventilation presented a lower consumption compared to third parturition sows, whilst that difference was not observed for the sows under cooled ventilation. The higher ration intake observed in the first parturition sows , 2006) or the reduction in the number of piglets born in the subsequent parturition (Mellagi at al., 2013) . According to Gourdine et al. (2006) this increase in the weaning-estrus interval is due to the amplification of the puerperal hypothalamic inhibition, more pronounced in primiparous sows.
Regarding the physiological parameters of the sows, excepting rectal temperature, there was an interaction among ventilation methods and hours of the day (P<0,05) by the treatments (Table 3) . Averages followed by different letters, lowercase on the line and uppercase on the column differ among them by Tukey's test at 5% probability. ¹ASE: average standard error. ²VC: variation coefficient.
For first parturition females, the cooled ventilation system resulted in a lower respiratory rate compared to those which received natural ventilation, in all times, except at 07h00.
For second and third parturition females the difference occurred only in the hours after 12h00.
Concerning the times of the day, it was observed that the females under cooled ventilation presented a higher respiratory rate at 12h00 e 14h30, independently of the parturition order. For those under natural ventilation the higher rates were observed at 12h00, 14h30 and 17h00.
Considering that in swines the heat dissipation through sweating is practically inexistent (Rodrigues et al., 2010) , the increase of the respiratory rate aims the latent thermolysis in
Com. Sci., Bom Jesus, v.9, n.4, p.556-564, Oct./Dec. 2018 animals under thermal stress; the lesser increase of this parameter in sows which received cooled ventilation in higher enthalpy hours is advantageous, due to its negative correlation with ration intake.
In this perspective, the answers verified in sows which did not receive cooled ventilation would be an indicative of higher thermal stress to which these animals were being subjected, since the increment of respiratory rate is an efficient physiological mechanism that actuates in the maintaining of thermoregulation (Manno et al., 2006) , increasing heat dissipation for the environment. Renaudeau et al. (2003) , observed increases from 8 to 20 breaths/minute/ºC in sows subjected to temperatures over 28ºC.
In all parturition orders, the respiratory rates of the matrices were higher than those found by Quiniou & Noblet (1999) , being between 26 to 27 movements per minute, although near to those observed by Tolon & Naas (2005) and Verussa & Corassa (2013) . However, the increase in respiratory rate, for both treatments, was Averages followed by the same uppercase letter on the column and lowercase on the line do not differ among them at 5% probability by Tukey's test. ¹ASE: average standard error. ²VC variation coefficient.
cooled ventilation, particularly in primiparous, promotes the increase of ration consumption, being favorable for tissue maintenance of the sows and in the reduction of the second parity syndrome.
Conclusions

The cooled ventilation climatization
system results in reduction of radiant thermal load and in a better index of thermal comfort throughout the day.
2. From 09h30 to 17h00, sows under cooled ventilation presented lower respiratory rate compared to those under natural ventilation.
3. Cooled ventilation results in higher ration consumption in first parturition sows, compared to natural ventilation.
